Using unique survey data on direct supplier-multinational linkages in Chile, Ghana, Kenya, Lesotho, Mozambique, Swaziland, and Vietnam, this paper fi rst evaluates how foreign investors differ from domestic producers in terms of their potential to generate positive spillovers for local suppliers. It fi nds that foreign fi rms outperform domestic producers on several indicators, but have fewer linkages with the local economy and offer less supplier assistance, resulting in offsetting effects on the spillover potential. The paper also studies the relationship between foreign investor characteristics and linkages with the local economy as well as assistance extended to local suppliers. It fi nds that foreign investor characteristics matter for both.
INTRODUCTION

Motivation
Typically coordinated by lead fi rms, global value chains (GVCs) involve international trade fl ows within their networks of foreign affi liates, contractual partners, and arm's-length external suppliers (UNCTAD 2013) . GVCs "unbundle" factories by offshoring fi rm-specifi c know-how along the stages of production, and those international fl ows of know-how are a key reason why GVCs offer unprecedented development opportunities to participating countries. Developing countries can now industrialize by joining GVCs without the need to build their own value chain from scratch, as Japan and the Republic of Korea had to do in the twentieth century (Baldwin 2012) . That enables developing countries to focus on specifi c tasks in the value chain rather than producing the entire product, thereby lowering the threshold and costs for industrial development. Developing countries can benefi t from foreign-originated intellectual property; trademarks; operational, managerial, and business practices; marketing expertise; and organizational models. Countries can join GVCs either by facilitating domestic fi rms' entry or by attracting foreign investors. The foreign direct investment (FDI) option includes more direct access to foreign know-how and technology (Taglioni and Winkler 2016) .
In this context, many developing countries devote considerable attention and resources to attracting foreign investment from GVC lead fi rms as a means to enter GVCs. This is done in the hope not only of generating benefi ts like jobs, foreign exchange, tax revenues, but more importantly of realizing dynamic knowledge "spillovers" to the domestic economy, especially when there is too little domestic private capital to stimulate growth. These spillovers generally refer to productivity improvements resulting from knowledge diffusion from multinational affi liates to domestic fi rms -both in the form of unintentional transmission or intentional transfer if the multinational is not compensated for by the domestic fi rm -encompassing both technology and all forms of codifi ed and 'tacit knowledge' related to production, including management and organizational practices. It also includes the benefi ts that can accrue to local participants when they link into the global networks of multinational investors.
A vast set of empirical evidence has been amassed over the past decade on the existence and direction of FDI-generated horizontal and vertical productivity spillovers. Numerous econometric studies show ambiguous effects of FDI on domestic fi rm productivity within the same sector, also known as horizontal spillovers (see, e.g., extensive literature reviews in Görg and Greenaway 2004 , Lipsey and Sjöholm 2005 , Smeets 2008 . Other studies have shifted the focus to vertical spillovers to domestic fi rms in upstream and downstream sectors (see, e.g., seminal contributions by Javorcik 2004 and Gertler 2008) . The increasing number of studies has encouraged researchers to quantitatively synthesize the empirical results in metaanalyses (e.g. Görg and Strobl 2001; Meyer and Sinani 2009; and Havranek and Irsova 2011) . The most recent and largest meta-analysis, for instance, takes into account 3,626 estimates from 55 studies on FDI spillovers and fi nds evidence for positive and economically important backward spillovers from multinationals on local suppliers in upstream sectors and smaller positive effects on local customers in downstream sectors. However, the authors reject the existence of horizontal FDI spillovers (Havranek and Irsova 2011) . This paper focuses on backward spillovers from multinationals to local suppliers.
Signifi cant research gaps remain, as identifi ed in a recent survey of the empirical literature (Javorcik 2009 ). Among the gaps identifi ed, there is the need to (i) determine the conditions under which spillovers are likely to materialize; (ii) understand more specifi cally the mechanisms behind the observed patterns; and (iii) extend the scope of investigations beyond the manufacturing sector (Javorcik 2009 ). The second research gap is also a function of the FDI measure being used. The econometric studies above, for example, measure FDI only at the broad sectoral level, but don't direction of the relationship depends on the measure of FDI spillover potential being used. Third, we shift the focus to domestic suppliers and examine the role of supplier fi rm characteristics (absorptive capacities) for their linkages with multinationals. The results indicate that several supplier characteristics matter for FDI linkages, which in turn increases the FDI spillover potential. 3 Fourth, focusing on assistance and demand effects, we assess how factors within the transmission channels between multinationals and local suppliers affect FDI spillovers. While the former effect increases domestic supplier productivity through direct assistance from multinationals, the latter effect focuses on spillovers through the demand of multinationals for better and/or more diverse inputs. The results confi rm that several transmission channels matter for backward FDI spillovers. In sum, we fi nd evidence for the existence of positive assistance effects in GVCs, while demand effects do not have any impact. We also study which types of assistance are most effective in generating positive FDI spillovers in our data sample.
Fifth, while the majority of studies focuses on FDI spillovers in manufacturing sectors, this paper addresses this knowledge gap by also covering two natural resources-intensive industries, namely agribusiness and mining (besides apparel), in our sample. Sixth, much of the empirical evidence on FDI spillovers focuses on the transition economies of Central and Eastern Europe and China. Only few empirical studies focus on developing countries, including India, Indonesia, Mexico, Uruguay and Venezuela. The reason for this small country coverage is probably limited data availability, as fi rm-level data are rarely existent in developing countries, especially smaller ones.
Finally, our paper contributes to the low number of studies on FDI spillovers that focus on direct supplier-multinational linkages based on foreign investor or supplier survey data. Focusing on foreign affi liates in fi ve transition economies, Giroud, Jindra and Marek (2012) fi nd that foreign fi rm characteristics have a positive impact on backward FDI linkages and spillovers. Javorcik and Spatareanu (2009) fi nd evidence for "learning-by-supplying" for a sample of Czech manufacturing fi rms, although there is also evidence for self-selection into supplying due to a higher productivity ex ante. Jordaan (2011) also confi rms the existence of positive backward spillovers on manufacturing suppliers in Mexico. Specifi cally, positive spillovers are facilitated through supplier fi rms' absorptive capacities and the level of support from the multinational. Studying the Polish automotive sector, Gentile-Lüdecke and examine the mechanisms behind knowledge spillovers of suppliers. While the authors don't fi nd evidence for a supporting role of suppliers' absorptive capacities on knowledge acquisition, they fi nd evidence for a supportive role on performance improvement and new knowledge creation. This paper is structured as follows. The next section provides a review of the theoretical and empirical literature on FDI spillovers. It discusses the main transmission channels through which FDI spillovers can be generated, and identifi es major foreign investor characteristics and domestic fi rms' absorptive capacities which can infl uence FDI spillovers. Section 3 compares foreign investors and domestic producers in terms of their potential to generate productivity spillovers and also studies the role of foreign investor characteristics for their FDI spillover potential. Section 4 then evaluates the role of suppliers' absorptive capacities for FDI linkages, while section 5 analyzes various factors within the transmission channels between suppliers and multinationals that increase FDI spillovers. Section 6 concludes.
LITERATURE REVIEW
Theoretical Background
This section reviews the small theoretical literature on the welfare effects of FDI in the host country, discusses the underlying transmission channels, and identifi es how foreign investor and domestic fi rm characteristics infl uence FDI spillovers in these models.
The earliest model by Rodríguez-Clare (1996) assumes a developing country context in which multinational and domestic producers source specialized inputs from the upstream sector in the host country. The domestic upstream sector is characterized by monopolistic competition. Other assumptions include (i) the love of variety for inputs in the production of fi nal goods, (ii) high transportation costs for specialized inputs, and (iii) increasing returns in the fi rms' production. 4 Foreign entry raises the demand for inputs from the domestic upstream sector via backward linkages which, in turn, increases the variety of inputs due to monopolistic competition. The larger variety of upstream inputs creates a positive externality in the form of productivity gains to domestic fi nal good producers which could be considered positive backward spillovers (variety effect).
Rodríguez-Clare (1996) specifi cally takes into account characteristics of the multinational which infl uence the extent of backward spillovers. In the model, the strength of the multinationaldomestic supplier linkages depends on (i) the communication costs between the multinational's headquarters and the production plant in the host country, (ii) the complexity of the production process, and (iii) the levels of development in the home and host countries which determine the variety of upstream inputs that are available in the host country. The backward linkage effect is stronger when communication costs are higher, the production process of multinationals is more complex, and the host country is more developed. The model also allows for the existence of forward linkages (which could be considered positive forward spillovers), as the expansion of specialized input production enables fi rms to produce more complex goods at competitive costs (availability effect). In sum, the model shows that foreign investor characteristics such as the complexity of the production process or the development gap between the host and home country mediate the extent of backward and forward spillovers.
The theoretical model by Markusen and Venables (1999) examines the effects of multinational entry on the host economy in a similar setup, and differentiates between two effects. The fi rst is an increased product market competition between multinationals and domestic producers, driving out some domestic fi rms within the same sector (competition effect). This effect is absent in the model by Rodríguez-Clare (1996) due to the assumption that the fi nal good is only produced by the multinational. The second is a backward linkage effect on local suppliers in the upstream sector. The backward linkage effect, in turn, could benefi t domestic fi nal producers via forward linkages, through the entry of input suppliers, raising local production and lowering input prices. The extent of the positive backward linkage effect depends on the multinational's intensity of sourcing local inputs compared to domestic producers. Again, this model shows that foreign investor characteristics, such as the local sourcing intensity in the host country, matter.
Integrating technology transfer from multinationals to domestic suppliers and exclusive contracts into their model, Lin and Saggi (2007) show that multinational entry can also lead to negative forward linkage effects. The model allows for the possibility for selected local suppliers to benefi t from technology transfer by a multinational, but only if the suppliers contractually agree to exclusively supply inputs to the latter. 5 For the multinational fi rm, exclusivity has two advantages: (i) Technology transfer lowers production costs, but only of those selected local suppliers, via backward linkages. (ii) And exclusivity reduces the amount of local suppliers that sell to domestic producers (delinkage effect), thereby reducing their competition and raising their production costs (forward linkage effects). The delinkage effect emphasizes that multinationals displace existing linkages between local suppliers and producers, while the forward linkage effect focuses on the welfare implications for domestic producers.
Three variables determine whether selected suppliers benefi t from this contractual agreement: (i) the number of other local suppliers that sell exclusively to the multinational, (ii) the extent of technology transfer, and (iii) the demand for upstream inputs by domestic producers. The gains for exclusive suppliers are higher if the number of selected suppliers is smaller (as their competition declines, while the competition of suppliers selling to domestic producers increases), if the extent of technology transfer is suffi ciently large, and if demand for upstream inputs by domestic producers is smaller (as the additional demand created by multinational entry is more likely to offset the negative forward linkage effect). The model confi rms that foreign investor characteristics, such as the extent of technology transfer, matter for the overall welfare impact of multinational entry.
While Carluccio and Fally (2013) also allow for the possibility of a negative forward linkage effect, this externality can be reversed for domestic producers with a high absorptive capacity. Their model setup allows for fi rm heterogeneity, free entry, and free technological choice for all types of fi rms. Multinational entry reorganizes the domestic upstream sector, as multinationals require different types of inputs compared to domestic producers due to technological differences. The more effi cient the foreign technology is with regard to the domestic technology (i.e. the higher the technology gap), the larger is the share of local suppliers that wants to produce for multinationals, and the smaller are relative input costs for these suppliers. This, in turn, raises the demand for inputs from these suppliers and encourages them to increase the variety of their inputs (variety effect).
These spillovers affect the adoption of foreign technology in the downstream sector. Only those domestic producers that are capable to adopt the foreign technology benefi t from multinational entry, while lower-productivity domestic producers maintain their technology gap and face negative welfare effects. While the model confi rms the mediating role of foreign fi rm characteristics, such as the technology gap, on welfare, it introduces another important feature, namely that domestic fi rm characteristics matter for FDI spillovers. In the model, only the most productive local producers are capable to adopt the foreign technology and thus benefi t from the variety effect. In other words, the welfare effects of multinational entry also depend on the domestic fi rms' absorptive capacity 6 .
In summary, the theoretical models show that FDI leads to positive and negative backward, forward, and horizontal spillovers via several transmission channels, such as the variety, competition, and delinkage effects. In addition, the models underline that foreign investor characteristics matter for the extent of welfare effects from multinational entry. Such characteristics include the complexity of the production process, the development gap between the host and home country, the local sourcing intensity, the extent of technology transfer, and the technology gap between foreign and local fi rms. Finally, the theoretical literature review also shows that domestic fi rms' absorptive capacity such as their capability to adopt foreign technology infl uences the direction of FDI spillovers.
Factors that Shape FDI Spillovers
This section reviews empirical studies on FDI spillovers that explicitly take into account the mediating role of foreign investor characteristics and local fi rms' absorptive capacity. We deliberately focus on studies only that are undertaken in a developing or emerging country context, as some fi ndings could be expected to be different in a developed country setting. Much of the empirical evidence focuses on the transition economies of Central and Eastern Europe and China. Only few empirical studies focus on developing countries, including India, Indonesia, Mexico, Uruguay and Venezuela. The reason for this small country coverage seems to be limited data availability, as fi rm-level data are rarely existent in developing countries, especially smaller ones. The fi ndings are therefore not suited to be generalized, but can be used to be compared against each other. Before reviewing the relevant empirical literature, we summarize the various transmission channels through which FDI spillovers can materialize. 7
Transmission Channels
Understanding the transmission channels and mechanisms through which FDI spillovers can be generated in the fi rst place is important when exploring how such spillovers are shaped by mediating factors. In the FDI literature, several channels for spillovers are identifi ed (Hoekman and Javorcik 2006; Crespo and Fontoura 2007 ; among many others). These can be categorized in three main channels: (i) changing market forces (i.e. competition and demonstration effect), (ii) labor turnover, and (iii) value chains (i.e. demand and assistance effect, diffusion effect, availability and quality effect). The focus of this paper is on value chains.
Spillovers through GVCs emerge, e.g., when local fi rms become input or service suppliers of multinational fi rms. Specifi cally, FDI spillovers can be generated through the demand of multinationals for better and/or more diverse inputs (demand effect). Hereby, multinational affi liates might help local producers to upgrade their technological capabilities directly through sharing of production techniques and product design and assisting with technology acquisition (assistance effect) (Paus and Gallagher 2008) . Spillovers to supplying industries may also be generated through personnel training, advance payment, leasing of machinery, provision of inputs, help with quality assurance and organization of product lines (Lall 1980; Crespo and Fontoura 2007; Javorcik 2008) .
While the demand and assistance effects are intentional, unintentional knowledge spillovers can occur, e.g., through technology leakages to other supplying fi rms in the sector (diffusion effect). Finally, while the previously described effects refer to backward spillovers from multinationals to suppliers, there is also the case where a multinational fi rm supplies to a local producer in downstream sectors. This increases the availability, variety, and reliability of higher-quality inputs (availability and quality effects) (Javorcik 2008) . Or there could be the case -as modelled in the theoretical literature above -that the variety of local inputs in upstream sectors increases due to multinational entry, which indirectly benefi ts domestic producers in downstream sectors. Given our data sample which covers surveys of suppliers that produce inputs for multinationals, we are only able to examine demand and assistance effects in our empirical analysis.
Foreign Investor Characteristics
The degree of foreign ownership affects local fi rms' potential to absorb FDI spillovers in developing and emerging countries. A higher share of foreign ownership, and, thus, larger control over management and lower potential for knowledge leakages, correlates positively with the parent fi rm's incentive to transfer knowledge, e.g., in the form of technology which has been confi rmed by an empirical study for Indonesia (Taaki 2005) . On the other hand, a larger domestic ownership share could also be benefi cial for local fi rms, since the foreign investor's interests are less-well protected making technology leakages more likely (demonstration effect). A larger domestic participation might further increase the likelihood to rely on domestic suppliers (Crespo and Fontoura 2007) . Toth and Semjen (1999) confi rm that a larger domestic ownership share led to more inter-sectoral linkages in Hungary (reported in Crespo and Fontoura 2007) .
Empirical studies controlling for different structures of foreign ownership tend to support the more positive spillover effects of joint ventures, especially in emerging economies. Explanations include the possibility of more vertical linkages as well as stronger technology leakages for partially-owned foreign fi rms (Javorcik and Spatareanu 2008) . For example, Javorcik (2004) for Lithuania and Javorcik and Spatareanu (2008) for Romania fi nd a positive vertical spillover effect on domestic fi rms in supplying industries from multinationals with partial foreign ownership, but not from multinationals with full foreign ownership. Abraham et al. (2010) fi nd for a sample of Chinese manufacturing fi rms that foreign ownership in a domestic fi rm's sector only results in positive horizontal spillovers when foreign ownership is organized as a joint-venture. By contrast, the presence of fully-owned foreign fi rm is found to have a negative impact on local fi rms, due to technology intensity of multinationals crowding-out local producers within the same sectors (Abraham et al. 2010) .
In addition, the length of foreign presence of a multinational in the host country also infl uences FDI spillovers. Focusing on FDI spillovers from old versus new fi rms in 17 Central and Eastern Europe transition economies, Turkey and the Commonwealth of Independent States, Gorodnichenko, Svejnar, and Terrell (2007) , for example, fi nd signifi cantly positive forward and horizontal FDI spillovers from older fi rms (i.e. fi rms that were established before 1991), while these effects cannot be confi rmed for newer fi rms (i.e. fi rms that were established in or after 1991).
FDI spillovers also depend on the technology intensity of the multinational's goods produced in the host country which has been studied in the context of China. More technology-or R&D-intensive products generally contain a greater element of knowledge and broader set of skills. However, the production of high-tech products might also involve low-tech processes which could offset this effect (Paus and Gallagher 2008) . Focusing on FDI in technology-intensive industries, fi nd positive spillovers on Chinese fi rms to be stronger if originated by Western-owned multinationals compared to affi liates from Taiwan, Hong Kong, and Macau which they relate to the higher technology intensity in Western-owned affi liates. Analogously, Lin, Liub, and Zhanga (2009) confi rm the positive horizontal and vertical spillovers on Chinese fi rms for FDI from other countries, while FDI from Taiwan, Hong-Kong, and Macao, results in positive forward FDI spillovers only, but in no backward spillovers and negative horizontal FDI spillovers. This is also explained with the more labor-intensive nature of foreign affi liates from Taiwan, Hong-Kong, and Macao (Lin et al. 2009 ).
Related to the previous is the FDI home country which may have an effect on the production strategy pursued and on the technologies used in host countries, but may also have other effects on the spillover potential. , for instance, confi rm a curvilinear spillover effect in China from multinationals from overseas Chinese Kong, Macau and Taiwan, but not from Western multinationals which is more strongly pronounced in low-tech industries. The home country of FDI infl uences managerial practices and cultures which are related to differences in the use of expatriate workers, attitudes and strategies to the training of local workers and general skills development. Further, end market segmentation -closely linked to FDI home countries through historical, cultural and language ties, as well as trade policies -is a common practice. In the apparel sector, for example, European-owned fi rms in the apparel sector in Mauritius and Madagascar largely export to Europe whereas Asian owned fi rms serve the U.S. market (Gibbon 2003 (Gibbon , 2008 Staritz and Morris 2012) . These patterns impact on spillover potential, as buyer sourcing requirements and practices can vary considerably by market. Moreover, production for one specifi c market may bring a fi rm set up and an overhead structure that is uncompetitive for other markets (Gibbon 2003 (Gibbon , 2008 .
Analogously, a multinational fi rm's sourcing strategy may affect the FDI spillover potential. If a multinational fi rm sources on a global scale, it may follow a co-sourcing strategy, resulting in an increased reliance on imported inputs from established suppliers abroad. Alternatively, a multinational fi rm might follow co-location strategies requiring an established foreign input supplier to also enter the host country. Both could render the entrance of new local suppliers more diffi cult. This is particularly common for multinationals in the clothing, footwear, electronics and automotive sector (Paus and Gallagher 2008) . Moreover, the share of intermediates sourced locally by multinationals is likely to increase with the distance between the host and the source economy. It is also likely to be larger for multinationals originating in countries outside the preferential trade agreement to which the host country belongs, as it makes imports from the home country less attractive (e.g. Javorcik and Spatareanu 2011 for Romania).
Different motivations for undertaking FDI are likely to mediate spillover potential. Dunning's famous OLI (Ownership, Location, and Internationalization) framework discusses different motives which determine where multinationals locate, including market-seeking, effi ciencyseeking, resource-seeking, and asset-seeking (Dunning 1977) . 8 The conventional wisdom is that resource-seeking FDI has less potential for spillovers, due to its capital and technology intensity and limited time horizons. By contrast, it is often considered that FDI in the manufacturing sector has higher spillover potential as it is largely driven by effi ciency-seeking motives. Indeed, the more labor-intensive nature of manufacturing investment, its requirements for a broad range of goods and services inputs, and the lower barriers to domestic forward linkages (relative to resource-seeking FDI), make it a strong candidate for contributing spillovers. Market-seeking FDI, in particular in retail, is also considered as providing higher spillover potential as retailers tend to source from local producers, in particular for food and other perishable products. However, evidence remains ambiguous, suggesting that the situation may be context-specifi c. Moreover, FDI can encompass several motives simultaneously, as shown in the taxonomy by Driffi eld and Love (2007) . Multinationals may seek to source foreign technology abroad (resourceseeking) not because they are technologically inferior, but because technology may be cheaper (effi ciency-seeking).
Absorptive Capacities
The technology gap of domestic fi rms has been identifi ed as one of the most important mediating factors for FDI spillovers 9 in developing countries. Views on the role of the technology gap for FDI spillovers confl ict. Some studies argue that a large technology gap is benefi cial for local fi rms since their catching-up potential increases (Findlay 1978; Wang and Blomström 1992; Smeets 2008) . Other studies fi nd that local fi rms might not be able to absorb positive FDI spillovers if the technology gap between the multinational and local fi rms is too big or too small (e.g. Kokko 1994 for Mexico; Kokko, Tansini, and Zejan 1996 for Uruguay; Blalock and Gertler 2009 for Indonesia).
There are also studies confi rming the supportive role of R&D in domestic fi rms for developing or emerging countries, including the Czech Republic (Kinoshita 2001) , India (Kanturia 2000 (Kanturia , 2001 (Kanturia , 2002 , Hungary and Slovakia (Damijan, Knell, Majcen, and Rojec 2003) , and Indonesia (Blalock and Gertler 2009) among others. One exception is Damijan et al. (2003) fi nding a negative role of fi rm-level R&D on FDI spillovers for Estonia and Latvia (reported in Crespo and Fontura 2007) . Gentile-Lüdecke and Giroud (2012) fi nd no impact of suppliers' R&D intensity on their knowledge acquisition from multinationals, but on local suppliers' new knowledge creation in terms of new products, services and technologies for Poland.
A domestic fi rm's ability to absorb foreign technology might also be positively related to its share of skilled labor which could be particularly relevant in a developing country context. Blalock and Gertler (2009) , for example, fi nd that the proportion of employees with college degrees signifi cantly increases domestic fi rms' productivity gains from FDI in Indonesian manufacturing. By contrast, Sinani and Meyer (2004) fi nd for a sample of Estonian fi rms that a larger share of human capital reduces the positive spillover effects for domestic fi rms, but increases it for large fi rms. Their explanation for this contradicting result is that the competition effect might reduce workers' possibility to extract additional rents from local fi rms, since multinationals tend to pay better wages. The competition effect might also enable larger fi rms to keep skilled workers compared to smaller fi rms who might lose skilled workers to foreign fi rms.
Views on the role of fi rm size differ. Firm size has been positively related to a domestic fi rm's capacity to absorb FDI spillovers in developing countries (e.g. Jordaan 2011 for Mexico). Larger fi rms may be better positioned to compete with multinationals and to imitate their tools (Crespo and Fontoura 2007) . Analogously, larger fi rms may pay better wages and therefore fi nd it easier to attract workers employed by multinational fi rms. Larger fi rms might also be more visible, e.g. organized in associations, and, thus, more likely selected as local suppliers by foreign fi rms. While Aitken and Harrison (1999) fi nd negative spillovers from FDI on domestic plants in Venezuela, these effects are only signifi cant for fi rms with less than 50 employees. This suggests that smaller fi rms are less competitive and less capable of absorbing positive spillover effects. In contrast, other studies on emerging countries fi nd that small and medium-sized fi rms benefi t more strongly from FDI spillovers, especially those fi rms with a higher proportion of skilled labor (e.g. Sinani and Meyer 2004 for Estonia). Gentile-Lüdecke and Giroud (2012) also fi nd evidence for a negative effect of fi rm size on knowledge acquisition from multinationals for suppliers in the Polish automotive sector.
Exporting has been linked to a domestic fi rm's absorptive capacity for at least two reasons. First, local exporting fi rms are generally characterized by a higher productivity, be it via learningby-exporting or self-selection into exporting, rendering them more competitive to bear up against negative rivalry effects created by multinationals (Crespo and Fontoura 2007) . Second, the more a local fi rm exports, the lower will competitive pressures from multinational fi rms be felt (assuming that the multinational fi rm does not enter the same export market), hence, the incentive to improve, which lowers the extent of positive FDI spillovers. However, studies show no clear evidence whether exporting increases or lowers the productivity gains from FDI. Several studies fi nd evidence for lower productivity gains for exporters (e.g. Blomström and Sjöholm 1999 Several aspects of domestic fi rm location have shown to be important for the extent of productivity spillovers from FDI. The co-location of foreign and domestic fi rms in the same region in developing and emerging countries can reduce the benefi ts from FDI on domestic fi rms. For example, Sjöholm (1999) confi rms positive spillover effects when FDI is measured at the country-sector level in Indonesia, but fi nds negative spillovers when foreign presence is measured at the region-sector level. Aitken and Harrison (1999) fi nd similar results for Venezuela and Yudaeva, Kozlov, Malentieva, and Ponomareva (2003) for Russia.
Besides agglomerations, studies focused on other aspects of location. Firm location in special economic zones, for example, can have a negative impact on FDI spillovers if the zone focuses on export processing combined with a high percentage of imported inputs (e.g. Abraham et al. 2010 for China). More regional development seems to have a positive effect (e.g. Ponomareva 2000 for Russia, Torlak 2004 for the Czech Republic).
WHICH FOREIGN INVESTOR CHARACTERISTICS INCREASE THE FDI SPILLOVER POTENTIAL?
This section focuses on the role of foreign investor characteristics for the FDI spillover potential. Section 3.1 presents the dataset being used in this section. Section 3.2 evaluates the differences between foreign investors and domestic producers in terms of their potential to generate positive spillovers. Section 3.3 examines if there are differences in the extent of FDI spillover potential between different groups of foreign investors, depending on their characteristics.
Data
The surveys, which form the basis for this paper, have been developed as part of a project by the International Trade Department of the World Bank which aims to assist low-income countries (LICs), particularly from Sub-Saharan Africa (SSA), to take better advantage of spillovers from FDI within the context of GVCs. Specifi cally, the project aims to identify the critical factors for the realization of FDI-related spillovers -including dynamic interactions between FDI and local suppliers.
Acknowledging that the extent and nature of potential FDI-generated spillovers differ importantly by sector and FDI motive, the project focuses not exclusively on manufacturing but includes, besides light manufacturing (apparel) two natural resources-based sectors which are particularly relevant for SSA LICs: mining and agribusiness. Given the share of FDI that goes into natural resources-intensive sectors, particularly in developing countries, understanding better the unique dynamics of FDI linkages and spillovers in sectors like agribusiness and mining represents an important opportunity. In addition, the study includes benchmark countries for these two sectors -Chile (for mining) and Vietnam (for agribusiness) -to be compared with the SSA countries.
Between March and October 2012, three different types of fi rms have been surveyed by various consultants, namely (i) national suppliers, i.e. fi rms with a national ownership of at least 75 percent that supply to multinationals in the country, (ii) foreign investors, i.e. fi rms that have a foreign ownership share of at least 25 percent, and (iii) national producers, i.e. domestic fi rms that are fi nal goods producers and have a national ownership of at least 75 percent. In cases where reported data seemed unlikely, either consultants or the fi rms themselves were contacted again to make sure we obtained the correct numbers.
The focus of this section is on foreign investors, but we also compare their characteristics with domestic producers. The foreign investors' surveys cover 87 fi rms in Chile (5), Ghana (16), Kenya (20) , Lesotho (15), Mozambique (10), Swaziland (11) and Vietnam (10). Table 1 shows that the majority of foreign investors are in apparel (43), followed by agribusiness (30) and mining (14). Domestic producers' surveys cover 64 fi rms in Chile (5), Ghana (10), Kenya (26), Mozambique (6) and Vietnam (17) . The majority of these fi rms are in agribusiness (46), followed by apparel (13) and mining (5). 
Differences between Foreign Investors and Domestic Producers
In this section, we assess the differences between foreign investors and domestic producers in terms of their potential to generate positive spillover effects for domestic suppliers. Foreign fi rms tend to make greater use of skills, know-how, capital and technology which is a major driver for developing countries to attract foreign investors (specifi cally from industrialized countries) as a means to participate in GVCs (Taglioni and Winkler 2016) . In the following, we look at three types of indicators that all infl uence the spillover potential, namely the fi rms' overall performance, their linkages with the local economy, and supplier assistance. Table 2 (column 1) shows the mean differences, controlling for country-sector fi xed effects. Column (2) additionally controls for employment, since fi rm size may also explain some of the differences between multinationals and domestic producers. All variables refer to FY 2012. The summary statistics for both foreign investors and domestic producers can be found in Appendix A.
Performance Indicators
The results indicate that multinationals sell signifi cantly more than domestic suppliers (lnsales), although the effect becomes smaller when controlling for fi rm size. Foreign fi rms are also more productive (lnlabprod), and this effect is slightly larger when we additionally control for fi rm size. They also have a smaller technology gap (tech) to the leading domestic competitor (i.e. domestic producers generally lag further behind the domestic leader in the sector) which could be the result of being more productive.
The positive coeffi cient sign on the share of workers with tertiary education (emp_ter) and the negative coeffi cient sign on the share of workers with secondary education (emp_sec) seem to indicate that foreign fi rms have a labor force that is more skilled, although the effects are not signifi cant. Foreign fi rms are more likely to export (exporting). The share of direct exports is clearly higher for foreign fi rms (expsh_dir), while the share of direct exports shows a negative coeffi cient sign, but has no statistically signifi cant impact. In sum, we fi nd that foreign investors tend to outperform domestic producers in terms of sales, fi rm size, productivity, technology gap, exporting behaviour, and direct export share. This fi nding implies a higher knowledge and productivity spillover potential of foreign investors compared to domestic fi rms which has served as justifi cation for investment promotion measures in developing countries to enter GVCs.
Linkages with the Local Economy
In order for foreign investors to contribute to sustained economic development, however, they have to be linked to the rest of the economy. Table 3 compares foreign investors' and domestic producers' linkages with the local economy. Linkages are measured in terms of the share of domestic inputs and workers as well as a fi rm's percentage of sales going to the domestic market. All are expected to increase the potential of positive spillovers for local suppliers (see section 2.2). We also examine differences between types of inputs and workers. We follow the specifi cation of the previous section. All variables refer to FY 2012. The summary statistics for both foreign investors and domestic producers are shown in Appendix B.
Foreign investors source a lower share of their total inputs from domestic suppliers (inp_dom) compared to domestic producers. We also evaluate if foreign investors and domestic producers differ in terms of their sourcing patterns. Foreign investors source a signifi cantly lower share of raw materials (inp_dom_mat) and equipment and machinery (inp_dom_equip) as percentage of their total domestic inputs compared to domestic producers. On the other hand, their share of technical services (inp_dom_tech) as well as transport, security, cleaning, catering, and other services (inp_dom_oth) is signifi cantly larger in comparison with domestic producers.
We now focus on the fi rms' use of local workers. Foreign fi rms clearly employ a lower share of domestic workers (emp_dom) than domestic producers. The differences are slightly larger when we control for fi rm size (column 2). These differences are no longer statistically signifi cant if we differentiate between types of workers by educational level. As could be expected, foreign investors signifi cantly make less use of domestic managers (man_dom) compared to domestic producers. While the coeffi ent signs are consistently negative for supervisors (super_dom) and technical positions (tech_dom), they narrowly miss the threshold of statistical signifi cance.
Finally, we also look at forward linkages, measured as a fi rm's percentage of sales going to the domestic market (market). The results show unambiguously that foreign investors sell a lower percentage to the local market than domestic producers.
In sum, foreign investors are characterized by fewer linkages with the local economy, as they make less use of domestic workers and inputs and also sell a lower share of their output to the domestic market. The reason could be that many developing countries have established "competitive spaces"-enclave locations such as special economic zones and export processing zones, where the rules of business are different from those that prevail in the national territory and the costs of factors of production are lower. The problem is that, by their nature, they resist such links for several reasons. 10 Most studies of the backward links of fi rms in such spaces fi nd the links to be minimal, with domestic trade remaining very low and technology spillovers rare (e.g., Milberg and Winkler 2013) . However, the fi ndings also show that certain service inputs, namely technical services and transport, security, cleaning, catering, and other services, show a higher potential for linkages. 
Supplier Assistance
Finally, we also assess if there are differences between foreign investors and domestic producers in terms of their supplier assistance, as assistance increases the FDI spillover potential (as discussed in section 2.2). For each indicator we measure the probability of assisting suppliers, which takes the value of 1 if a fi rm offers assistance, and 0 otherwise. The data don't allow us to identify when and how often supplier assistance took place. The summary statistics for both foreign investors and domestic producers can be found in Appendix C.
The negative coeffi cient signs in Table 4 suggest that foreign investors seem to offer less assistance to local suppliers than domestic producers, although the effects are only signifi cant for fi ve types of assistance, namely (i) help with organization of production lines (assist_orga), (ii) help with quality assurance (assist_qual), (iii) help with the supplier's business strategy (assist_strat), (iv) help with fi nding export opportunities (assist_exp) which is only signifi cant if we control for fi rm size (column 2), and (v) help with implementing health, safety, environmental, and/or social conditions (assist_hse). In sum, foreign investors outperform domestic producers in terms of sales, fi rm size, productivity, exporting behaviour, and direct export share. While this would imply a higher knowledge and productivity spillover potential compared to domestic fi rms, foreign investors have fewer linkages with the local economy in terms of using domestic inputs and workers. There is also some evidence that foreign fi rms offer less assistance to local suppliers. Fewer linkages and less supplier assistance both can limit the positive impact from FDI.
Premia by Foreign Investor Characteristics
The analysis in the previous section treated foreign fi rms as homogenous. The literature survey in section 2, however, showed that certain types of FDI seem to be more benefi cial than others since actual FDI spillovers also depend on foreign fi rm characteristics. It is possible that certain types of foreign investors are more likely to build linkages with the local economy or offer supplier assistance which has important implications for policy makers. In this section, we therefore split the foreign investors into several groups to investigate if fi rms with certain characteristics have a larger FDI spillover potential than others.
We estimate the following equation:
where subscript i stands for fi rm, s for the fi rm's sector, and c for country. α 0 designates the constant, D cs country-sector fi xed effects, and ε isc the idiosyncratic error term. FC is a vector representing several foreign fi rm characteristics which take the value of 1 if a foreign investor fulfi ls a certain characteristic, and 0 otherwise. potential is our measure of FDI spillover potential. Building on the theoretical discussion in section 2.1 and empiricial fi ndings in section 2.2, we include the foreign investor characteristics shown in Table 5 . The summary statistics are presented in Appendix D. We apply four FDI spillover potential measures related to a foreign fi rm's linkages with and assistance to domestic suppliers, as these are the categories where foreign fi rms lag behind domestic producers: (i) the percentage of purchased goods and services sourced from domestic suppliers (inp_dom), (ii) the percentage of domestic workers in the fi rm's total workforce (emp_dom), (iii) the percentage of sales to the domestic market (market), and (iv) the likelihood of supplier assistance (assist). While foreign investor characteristics refer to FY 2012, we don't know when supplier assistance took place. However, it is relatively safe to assume that major foreign characteristics remained constant over time. Table 6 shows the descriptive statistics. Each line represents a foreign investor characteristic, FC, using different thresholds, while columns 1 to 4 refer to our four measures of FDI spillover potential. Each panel in a column is estimated as a separate regression. motive_cost Importance of access to reduced labor and non-labor related costs, where 1 means "not important" and 4 means "very important" motive_res Importance of access to raw materials and specifi c inputs, where 1 means "not important" and 4 means "very important" motive_asset Importance of access to skills and technology, where 1 means "not important" and 4 means "very important"
The share of foreign ownership (own) matters for the FDI spillover potential. Multinationals with a foreign ownership share of at least 50 and less than 100 percent source more inputs locally compared to other fi rms, and this effect is even slightly higher for fi rms with full foreign ownership (column 1). This confi rms the hypothesis that a higher share of foreign ownership correlates positively with the parent fi rm's incentive to transfer knowledge (e.g., Taaki 2005). However, we don't fi nd any effects on alternative measures of FDI spillover potential.
A multinational's presence in the host country (age_fdi) is negatively associated with the share of domestically sourced inputs if the fi rm has been in the country for at least 20 years (column 1), but positively related with the percentage of domestic workers (column 2). A presence in the host country of at least 10 but less than 20 years is also positive related with the probability to offer supplier assistance (column 4). The results seem to suggest that the likelihood of supplier assistance and employment of local workers is higher for older fi rms, while the extent of local sourcing intensity is smaller.
If a foreign fi rm has a moderate technology gap (tech) to the leading domestic competitor in the same sector, it is more likely to offer supplier assistance (column 4). This confi rms the positive role of a technology gap between the multinational and local fi rms which is not too big nor too small (e.g. Kokko 1994; Kokko, Tansini, and Zejan 1996; Blalock and Gertler 2009). The region of origin (origin) also matters for the FDI spillover potential. Interestingly, foreign fi rms with the largest investor from SSA are more likely to assist domestic suppliers compared to other fi rms (column 4). In addition, they sell a higher share of their output to the local market (column 3). Firms with their largest foreign investor from Asia (including South Asia) also sell a signifi cantly larger share of output to the local market, but offer signifi cantly less assistance to their domestic suppliers (columns 3 and 4).
In a next step, we evaluate how the FDI motive infl uences the extent of FDI linkages. As could be expected, market-seeking FDI (motive_market) is positively correlated with the share of sales to the host country (column 3). It is also positively correlated with the probability of supplier assistance (column 4). However, fi rms where market-seeking FDI is moderate make signifi cantly less use of local workers (column 2).
Cost-seeking FDI (motive_cost) is negatively correlated with the share of local workers (column 2) as well as the probability of offering supplier assistance (column 4) if this motive has a moderate importance for multinationals. Resource-seeking FDI (motive_res) clearly shows a negative correlation with the share of sales going to the host country if this motive is important (column 3). Moreover, it is also negatively associated with supplier assistance, regardless of the importance of this motive (column 4). The results confi rm the negative spillover potential of resource-seeking FDI, while the negative effect of cost-oriented FDI is somewhat unexpected, but could be explained by the sectoral composition of our data sample including two nonmanufacturing sectors (agribusiness and mining).
WHICH ABSORPTIVE CAPACITIES FACILITATE FDI LINKAGES?
This section focuses on the role of domestic supplier characteristics for FDI linkages. Economic upgrading in GVCs can be achieved by improving the capacity of fi rms to internalize productivity spillovers. A fi rm's absorptive capacity includes the skill intensity and know-how of the workforce 11 , technological capacity of the capital stock, and productivity in existing GVC tasks. Upgrading skills, capital, and process, thus, equip local fi rms to maximize the gains from FDI (Taglioni and Winkler 2016) .
In section 4.1, we present the data, while section 4.2 introduces the empirical model where we relate absorptive capacities with FDI linkages. While the data are not suited to measure actual FDI spillovers, the extent of FDI linkages seems to be a good proxy for local suppliers' potential to absorb FDI spillovers. Section 4.3 examines if there are differences in the extent of FDI linkages between different groups of suppliers, depending on their absorptive capacities. Section 4.4 describes the regression results.
Data
The focus of sections 4 and 5 is on national suppliers (see section 3.1 for a description of our dataset). The national suppliers' surveys cover 148 fi rms in Chile (18), Ghana (26), Kenya (29), Mozambique (36) and Vietnam (39). More than half of the suppliers (88) supply to multinationals in agribusiness, followed by mining (48) and apparel (12). These suppliers produce a variety of inputs across the value chain, as shown in Table 7 , ranging from chemicals, to equipment, to food and food processing, to business, technical, and other services, among others. 
Empirical Model
We defi ne the following equation:
AC is a vector denoting supplier-specifi c absorptive capacities which facilitate FDI linkages, and linkage is our measure of FDI linkages. Building on the theoretical and empirical discussion in section 2, we include the following absorptive capacities, as defi ned in Table 8 :
Due to lacking data on R&D activity, we use soph as a proxy. emp_ter and emp_sec serve as our direct measures of worker skills. exper measures a supplier's experience and thus serves as an indirect measure of skills. We also include characteristics related to the skills and experience of the general manager, man, namely man_educ and man_exper. emp captures fi rm size, export export activity, and dist fi rm location. We also include a measure of technology gap (rather than fi rm-level productivity per se), gap, as has been outlined in the literature. Since the supplier characteristics refer to the survey year (2012), we are constrained to use a linkage measure of the same year. We use the percentage of a supplier's output to foreign customers (outp). While outp does not capture direct productivity gains or other FDI spillovers, a higher share of output to foreign customers makes positive spillovers, for instance via assistance or requirements from the multinational, more likely. The summary statistics are shown in Appendix E.
Supplier Premia by Absorptive Capacity
In this section, we split suppliers into several groups to investigate if suppliers with certain characteristics benefi t from larger FDI linkages than others. Modifying the specifi cation of equation (2), we assign a dummy taking the value of 1 for suppliers with a certain absorptive capacity, AC, and 0 for all other suppliers in the sample and estimate the impact on the percentage of a supplier's output to foreign customers (outp). Table 9 shows the descriptive statistics. Each line represents a supplier's absorptive capacity, AC, applying different thresholds. Each panel is estimated as a separate regression. A highly sophisticated production process (soph) has a signifi cantly positive impact on suppliers' output to foreign fi rms. Moreover, FDI linkages tend to increase with a more sophisticated production process, as can be seen by the growing coeffi cient signs on soph and the decreasing p-values.
Firms with a share of workers with secondary education (emp_sec) of at least 20 and below 50 percent supply a signifi cantly higher share to foreign investors than other fi rms. This effect becomes slightly smaller for suppliers employing at least 50 but less than 80 percent of workers with secondary education. However, the effect is no longer signifi cant for suppliers with a share of workers with secondary education of at least 80 percent. The results imply that multinationals in our sample source inputs from domestic suppliers that are somewhat but not too skill-intensive. The somewhat unexpected result is likely related to the choice of our dependent variable -the percentage of a supplier's output to foreign customers. While skills play a major role for economic upgrading in GVCs, i.e. productivity and value added gains, they seem to matter less strongly for the extent of GVC linkages. Firm size also has an infl uence on the extent of FDI linkages. Suppliers with at least 50 but less than 250 employees have a signifi cantly lower output share than other suppliers. The effect is also negative for alternative threshold levels, but misses the levels of statistical signifi cance narrowly.
Finally, geographical location also matters. FDI linkages are signifi cantly lower for suppliers that are located more than 500 km from their foreign clients (dist), but the negative effect levels off for suppliers that are located closer to their foreign client. Given the existence of premia for several supplier groups, we assess the impact of supplier characteristics on the extent of FDI linkages in the next section.
Regression Results
Overall Results
Table 10 reports the regression results based on the specifi cation of equation (3). Given the differences between supplier sectors and countries, all regressions control for country-sector fi xed effects. Standard errors are robust to heteroscedasticity. A more sophisticated production process (soph) has a signifi cantly positive impact on suppliers' output to foreign fi rms, supporting the positive role of R&D for local fi rms in the literature. Firm location also matters for FDI linkages. A larger distance to the foreign fi rm (lndist) reduces the supplier's output share going to foreign clients. A larger size (lnemp) seems to be negatively associated with FDI linkages, while exporting (exp) seems to have a positive impact, although both narrowly miss the 10 percent threshold of statistical signifi cance. Including all absorptive capacities simultaneously (column 9) confi rms the fi ndings only for fi rm size (lnemp) and distance to the foreign fi rm (lndist). 
Results for Established Suppliers
It is likely that fi rms with a longer supplier experience show different absorptive capacities compared to fi rms that just started supplying to a foreign client, especially as structural changes (such as changes in the supplier's capacity, sophistication of production processes or skill levels) may happen early on during their relationship. We therefore rerun the regressions for supplier fi rms that have a supplier relationship of at least three years (see Table 11 ). While the positive impact of a more sophisticated production process (soph) and the negative impact of a larger distance to the foreign fi rm (lndist) can be confi rmed, we also fi nd a signifi cantly negative impact of the share of workers with tertiary education (emp_ter) on the supplier's share of output going to foreign fi rms. A higher educational level of the general manager (man_educ) also reduces FDI linkages. While our focus here is on the suppliers' output share to foreign fi rms and not on FDI spillovers, our fi ndings can be related to those by Sinani and Meyer (2004) who fi nd that a larger share of human capital leads to negative FDI spillovers (see section 2.2), although the underlying mechanisms may be different. It may be possible that suppliers with highly educated managers supply a larger share of inputs to fi rms abroad, for instance, because they may have fewer language barriers. In the overall sample (column 9), however, only distance to the foreign fi rm (lndist) shows a signifi cant effect.
WHICH FACTORS WITHIN TRANSMISSION CHANNELS SUPPORT FDI SPILLOVERS?
Supplier Premia by Factors within Transmission Channel
In this section, we evaluate whether suppliers that benefi ted from any demand or assistance effects are characterized by higher FDI linkages than suppliers that don't. Table 12 shows the supplier premia by transmission channel (see Appendix E for summary statistics). Firms that received assistance from the foreign customer to make improvements (assist) supply a signifi cantly higher share of their output to foreign clients than fi rms that don't. 
Empirical Model
In this second exercise, we focus on the role of transmission channels for FDI spillovers:
TC is a vector relating to various factors within transmission channels through which multinationals infl uence national suppliers and thus make FDI spillovers more likely, and spillover is our measure of FDI spillover.
We specify the following transmission channels, as defi ned in section 5.1:
impr captures demand effects in GVCs, while audit, assist, dev, and license represent assistance effects. We use exp_start as our spillover measure (see section 5.1. for a defi nition). Table 13 follows the specifi cation of equation (5) and uses exp_start as our FDI spillover measure, which is a dummy taking the value of 1 if the fi rm started exporting as a consequence of supplying to a foreign customer, and 0 otherwise. The results confi rm that several transmission channels matter for backward FDI spillovers. Suppliers receiving technical audits before or after signing the contract (audit), suppliers receiving assistance from their foreign clients (assist), suppliers with joint product development with their customers (dev), and suppliers licensing technology from their foreign client (license) are more likely to export as a result of their supplierrelationship. In the combined sample (column 6), we can confi rm the signifi cantly positive effects of technical audits (audit) and assistance by foreign customers (assist). Interestingly, requirements to improve (impr) do not have any impact. In sum, we fi nd evidence for the existence of positive assistance effects (including technical audits, joint product development, and technology licensing) in GVCs, while demand effects (measured as requirements to improve) do not have any impact.
Regression Results
Overall Results
Results by Types of Requirements
The non-existence of demand effect, i.e. spillovers from a customer's requirements to improve (impr), raises the question whether only specifi c types of requirements to improve may be relevant to FDI spillovers. Using the specifi cation of equation (4), we substitute 13 sub-indicators 12 for impr which take the value of 1 if the foreign customer required the supplier to make improvements before or after signing the contract, and 0 otherwise. Of the 13 sub-indicators of impr, none shows a signifi cant impact (results available upon request). In sum, the regression results give evidence of strong assistance effects in GVCs, but no evidence of demand effects.
Results by Types of Assistance
In this section, we study in more detail which types of assistance are most effective in generating positive FDI spillovers in our data sample. Table 12 shows the defi nitions of the different sub-indicators of assist available in the dataset, while Appendix F shows the summary statistics. Again, assistance is measured as a dummy taking the value of 1 if a supplier obtains assistance from the multinational, and 0 otherwise. Tables 14 and 15 report the results using the specifi cation of equation (5) substituting various types of assistance for assist and using the likelihood to start exporting due to a supplier-relationship with a foreign customer (exp_start) as the dependent variable.
Ten types of assistance signifi cantly increase the likelihood to start exporting as a consequence of supplying to foreign fi rms, namely (i) advance payment (assist_pay), (ii) provision of fi nancing for improvements (assist_impr), (iii) support for sourcing raw materials (assist_ sourc), (iv) training of workers (assist_train), (v) product or process technologies (assist_tech), (vi) licensing of patented technology (assist_license), (vii) help with the organization of production lines (assist_orga), (viii) help with quality assurance (assist_qual), (ix) help with fi nding export opportunities (assist_exp), and (x) help with implementing health, safety, environmental, and/or social conditions (assist_hse). Overall, all types of assistance show a positive coeffi cient sign, and many miss the threshold level of statistical signifi cance only narrowly. In sum, we fi nd strong evidence of assistance effects in GVCs for FDI spillovers. 
SUMMARY AND CONCLUSIONS
Summary of Results
Developing countries can now industrialize by joining GVCs without the need to build their own value chain from scratch (Baldwin 2012) . That enables developing countries to focus on specifi c tasks in the value chain rather than producing the entire product, thereby lowering the threshold and costs for industrial development. Countries can join GVCs either by facilitating domestic fi rms' entry or by attracting foreign investors. The FDI option includes more direct access to foreign know-how and technology via productivity spillovers (Taglioni and Winkler 2016) . In this context, many developing countries devote considerable attention and resources to attracting foreign investment from GVC lead fi rms as a means to enter GVCs and benefi t from productivity spillovers. However, not all FDI generates the same potential for spillovers. Similarly, not all domestic fi rms benefi t from FDI spillovers to the same extent. Finally, it is important to understand the functioning of the transmission channels through which knowledge and productivity gains spill-over from multinationals to domestic fi rms.
Using newly collected survey data on direct supplier-multinational linkages in Chile, Ghana, Kenya, Lesotho, Mozambique, Swaziland, and Vietnam, this paper evaluated how foreign investors differ from domestic producers in terms of their overall performance, linkages with the local economy, and supplier assistance which all infl uence the fi rms' potential to generate productivity spillovers. Besides apparel, the fi rms in our sample cover two natural resourcesintensive industries, namely agribusiness and mining. We found that foreign investors outperform domestic producers in terms of sales, fi rm size, productivity, exporting behaviour, and direct export share. While this would imply a higher knowledge and productivity spillover potential compared to domestic fi rms, foreign investors have fewer linkages with the local economy in terms of using domestic inputs and workers. However, the fi ndings also show that certain service inputs, namely technical services and transport, security, cleaning, catering, and other services, show a higher potential for linkages. There is also some evidence that foreign fi rms offer less assistance to local suppliers. Fewer linkages and supplier assistance both can limit the positive impact from FDI.
In a next step, we studied the relationship between foreign investor characteristics and the FDI spillover potential. In sum, we found that foreign investor characteristics matter for FDI linkages and supplier assistance, but the size and direction of the relationship depends on the measure of FDI spillover potential we used. For example, a multinational's presence in the host country is negatively associated with the share of domestically sourced inputs if the fi rm has been in the country for at least 20 years, but positively related with the percentage of domestic workers. Other foreign fi rm characteristics, on the other hand, show a less ambiguous picture. Marketseeking FDI, for example, shows a positive relationship with the share of sales to the host country as well as the probability of supplier assistance. And suppliers with the largest investor from SSA are associated with a larger share of sales to the local market and a higher likelihood of supplier assistance. Suppliers with the largest investor from Asia also sell a signifi cantly larger share of output to the local market, but offer signifi cantly less assistance to their domestic suppliers.
The second part of this paper fi rst examined the role of supplier fi rms' absorptive capacities for FDI linkages. These fi rms supply to multinationals in agribusiness, mining, and apparel, but produce a variety of inputs across the value chain. The results indicated that several supplier characteristics matter for FDI linkages, measured as the share of output going to multinationals, which in turn increases the FDI spillover potential. A more sophisticated production process has a signifi cantly positive impact on FDI linkages, whereas a larger geographical distance to the foreign client shows a negative effect. The descriptive statistics also showed that fi rms with a share of workers with secondary education of at least 20 percent supply a signifi cantly higher share to foreign investors than other fi rms. While this effect could not be confi rmed by the regression results covering the full sample, we found a signifi cantly negative impact of the share of workers with tertiary education on FDI linkages when we focus on suppliers with a supplier relationship of at least three years. The general manager's educational level also has a negative effect. Overall, these fi ndings suggest that a larger share of human capital leads to reduced FDI linkages in supplier fi rms. One possible explanation for this unexpected result could be that suppliers with highly educated managers supply a larger share of inputs to fi rms abroad, for instance, because they may have fewer language barriers. Finally, we also found evidence that a higher number of employees reduce the supplier's share of output to foreign fi rms.
In a next step, we assessed whether factors within the transmission channels between multinationals and suppliers infl uence FDI spillovers, focusing on assistance and demand effects. We used exporting as a consequence of supplying to a foreign customer as our spillover measure. The results confi rmed that several transmission channels matter for backward FDI spillovers. Suppliers receiving technical audits before or after signing the contract, suppliers receiving assistance from their foreign clients, suppliers with joint product development with their customers, and suppliers licensing technology from their foreign client are more likely to export as a result of their supplier-relationship. In sum, we fi nd evidence for the existence of positive assistance effects (including technical audits, joint product development, and technology licensing) in GVCs, while demand effects (measured as requirements to improve) do not have any impact.
Finally, we also studied which types of assistance are most effective in generating positive FDI spillovers in our data sample. Ten types of assistance signifi cantly increase the likelihood to start exporting as a consequence of supplying to foreign fi rms, namely advance payment, provision of fi nancing for improvements, support for sourcing raw materials, training of workers, product or process technologies, licensing of patented technology, help with the organization of production lines, help with quality assurance, help with fi nding export opportunities, and help with implementing health, safety, environmental, and/or social conditions.
Policy Conclusions
Our fi ndings suggest that the FDI spillover potential via GVCs depends on the extent, durability, and quality of linkages between foreign investors and the local economy. Investment promotion alone is not suffi cient to benefi t from FDI spillovers. It is important to embed foreign investors into the local economy to increase the amount and quality of linkages, and therefore the possibility for supplier assistance and the potential for FDI spillovers in the long-term. In order to integrate foreign investors into local value chains, government agencies could identify potential domestic suppliers, and encourage foreign investors to participate in supplier development and assistance, and give incentives to multinationals to collaborate with local universities, research institutes or other fi rms which would improve the local skill and innovation capacity (Potter 2002) .
Policies that aim at increasing FDI linkages will be more targeted if foreign fi rm characteristics and the absorptive capacities of domestic suppliers are taken into account. Our results have shown, for example, that the foreign investor's origin and investment motive as well as the share of foreign ownership matter for FDI linkages and supplier assistance. In addition, policies should aim at strengthening absorptive capacities that have shown to increase FDI linkages, including the degree of sophistication of suppliers' production processes. Policies should also target some of the obstacles to FDI linkages, such as large geographical distances between suppliers and their foreign clients. Removing barriers to natural agglomeration, for example, through investments in infrastructure, the provision of social services, or regional integration arrangements, could reduce geographical distances between suppliers and multinationals and thus increase the FDI spillover potential.
Finally, researchers should focus more strongly on understanding better the transmission channels leading to FDI spillovers. While our paper focused on assistance and demand effects, other transmission channels in value chains include diffusion, availability, and quality effects. Besides transmission channels in value chains, research also needs to explore better the effect of changing market forces (demonstration and competition effects) and labor turnover. This will help guide policies designed to remove barriers within transmission channels, enabling the FDI spillover potential to translate into actual FDI spillovers. 
